The phase diagrams of the systems Li2S04 -Rb2S04 and Li2S04 -Cs2S04 have been determined by means of differential thermal analyses and electrical conductivity measurements. We have also modified our previously published phase diagram of the system Li2S04 -Na2S04 , especially in the region near the equimolar mixture.
Pure lithium sulphate forms a face-centered cubic high temperature modification, and nearly equimolar Li2S04 -Na2S04 and Li2S04 -Ag2S04 form high temperature modification*. Preliminary measurements indicate that other binary sulphates might form similar phases 2 . All these phases are characterized by an extremely high mobility of the cations in a lattice which is built up by the sulphate ions 2-5 .
In other pure salts and salt systems too, high conductivity phases have been investigated [6] [7] [8] [9] . The high temperature modifications can, due to their low electrical resistance and often purely ionic conductivity be used as solid electrolytes in electrochemical devices. BUZZELLI [10] [11] [12] has recently proposed lithium sulphate and mixtures of lithium sulphate with some other salts as electrolytes for high temperature batteries.
The phase diagram of Li2S04 -Ag2S04 has been investigated by 0YE 1113 . The phase diagram of Li2S04 -Na2S04 , however, is much more complicated, especially in the nearly equimolar region.
Since the sensitivity of our DTA apparatus has been improved considerably, it has been possible for us to detect some new transitions in Li2S04 -Na2SOt and to correct our previously published phase diagram 14 . At several concentrations we have also been able to confirm the results by measurements of the electrical conductivity.
We have previously also investigated the phase diagram of the system Li2S04 -K2S04. No high conductivity phase is formed in this system, except for the f.c.c. phase in the lithium sulphate rich re- 
Experimental
The salts were all of reagent quality and were used without further purification.
The experimental technique has been described in detail in some previous papers 15, 16 . Since our first measurements in the Li2S04 -Na2S04 system the DTA apparatus has been considerably modified and we have, by using Platinel thermocouples 17 in direct contact with the samples increased the sensitivity. We have now found it possible to distinguish between transitions that are as narrow as 2 or 3 c C. In some concentration ranges it is impossible to determine the liquidus curves from the DTA curves and we have in these cases measured the electrical conductivity of the salts, a technique that we previously have found very useful for the Li2S04 -K2S04 system 15 .
Results
The System Li2S04 -Na2S04
The transitions obtained from the DTA and electrical conductivity measurements are given in Table 1 .
The constructed phase diagram is shown in Figure 1 .
The solubility of sodium sulphate in f.c.c. lithium sulphate is about 30 mole % at 600 °C, but below 575 °C, where lithium sulphate forms a low conductivity monoclinic phase, the sodium sulphate solubility is negligible.
Sodium sulphate is hexagonal between the melting point and 240 °C. At 570-600 °C KHLAPOVA 18 has reported a second order transition which is characterized by a change in the lattice parameters of the hexagonal lattice. Also EVSEEVA 19 and COOK et al. 20 have reported a phase transition in the same temperature region. In spite of repeated DTA experiments it has not been possible for us to confirm the transition in pure sodium sulphate. However, the DTA curves for 0.8 Na2S04 0.2 Li2S04 and 0.85 Na2S04 • 0.15 Li2S04 show a transition which The structure of nearly equimolar Li2S04 -Na2S04 has been investigated by 0YE x , who found that within a rather small temperature interval a pseudocubic phase is formed. We have previously measured the electrical conductivity 4 of this phase and we have also measured different diffusion coefficients 22 . 
The System Li2S04 -Rb2S04
The transitions obtained from the DTA and electrical conductivity measurements are given in Table 2 .
The constructed phase diagram is shown in Figure 3 .
The phase diagram of lithium sulphate with 0 -3 mole % of Rb2S04 has previously been investigated by AUGUSTSSON and GUSTAFSSON 24 , who have found a transition between the solidus and the liquidus lines. Similar transitions have been detected also in the Li2S04 -K2S04 (1. c. 25 ) and Li2S04 -Cs2S04 (1. c. 24 ). For Li2S04 -K2S04 , also viscosity and electrical conductiviting measurements have confirmed the existence of the transition. The System Li2S04 -Cs2S04
The transitions obtained from the DTA measurements are given in Table 3 . The constructed phase diagram is shown in Figure 4 . The liquidus curve is in good agreement both with DERGUNOV 27 and DIOGENOV and ERMAKOV 26 , except for the melting point of the eutecticum on the cesium sulphate rich side, where we, like in the system Li2S04 -Rb2S04 , obtain a higher value.
Except for the f.c.c. phase in lithium sulphate,
